JL O Q BXT« iu.O -8 ii -ii -r^ o ^ 



w/»Uj nml> *1at|i Itr 



Serial No. 10/043,649 
Filed: January 10, 2002 



IN THE SPECIFICATION 



Please replace the paragraph beginning at page 3, line 36, with the following rewritten 
paragraph: 



^ln a preferred embodiment, the SLIM nucleic acid comprises a nucleic acid sequence 
having at least about 85%, more preferably at least about 90%, more preferably at least about 
95%, more preferably at least about 98% identity to the nucleic acid sequence set forth in Figure 
2A (SEQ ID NO:l). In a preferred embodiment, the SLIM nucleic acid comprises the nucleic 
acid sequence set forth in Figure 2A. In a preferred embodiment, the SLIM nucleic acid encodes 
a SLIM protein. 4 



2) 



Please replace the paragraph beginning at page 4, line 5, with the following rewritten 
paragraph: 



-flln a preferred embodiment, the SLIM protein comprises an amino acid sequence 
encoded by a nucleic acid sequence having at least about 85%, more preferably at least about 
90%, more preferably at least about 95%, more preferably at least about 98% identity to the 
nucleic acid sequence set forth in Figure 2A (SEQ ID NO:l). In a preferred embodiment, the 
SLIM protein comprises an amino acid sequence encoded by the nucleic acid sequence set forth 
in Figure 2A.^- 



Please replace the paragraph beginning at page 4, / line 1 1, with the following rewritten 
paragraph: 



yAlso provided herein are SLIM antisense nucleic acids which nucleic acids will 
hybridize under high stringency conditions to a SLIM nucleic acid comprising the nucleic acid 
sequence set forth in Figure 2 A (SEQ ID NO: 1). In a preferred embodiment, antisense nucleic 
acid comprises a nucleic acid sequence complementary to that set forth in Figure 2 A or a 
fragment thereof. In a preferred embodiment, the SLIM antisense nucleic acid inhibits 
expression of SLIM protein encoded by SLIM nucleic acid. In a preferred embodiment, the 
SLIM antisense nucleic acid inhibits SLIM protein activity. In a preferred embodiment, the 
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SLIM antisense nucleic acid has at least one activity possessed by a SLIM protein variant 
described herein.^- 



Please replace the paragraph beginning at page 4, line 20, with the following rewritten 
paragraph: 



■^In a preferred embodiment, the SLIM protein comprises an amino acid sequence having 
at least about 85%, more preferably at least about 90%, more preferably at least about 95%, more 
preferably at least about 98% identity to the amino acid sequence set forth in Figure 2A (SEQ ID 
NO:l). In a preferred embodiment, the SLIM protein comprises the amino acid sequence set 
forth in Figure 2A. In a preferred embodiment, SLIM comprises an N-terminal SH2 domain, an 
N-terminal SH3 domain, an N-terminal myristylation sequence, and lacks a tyrosine kinase 
domain. Preferably, the SLIM protein also possesses one or more SLIM bioactivities described 
herein.^ 

7 ~ 

Please replace the paragraph beginning at page 7, line 30, with the following rewritten 
paragraph: 



^ Figure 2 A Human SLIM cDNA and protein sequences (SEQ ID NOS:l-2). The 
putative myristylation site is shown in bold. Open and solid triangles indicate the boundaries of 
V SH3 and SH2 domains, respectively. These sequence data are available at Genbank under 

accession no. AF326353. j- 



Please replace the paragraph beginning at page 7, line 34, with the following rewritten 



paragraph: 



^ Figure 2B Alignment of human SLIM and SLAP 

Identical amino acids are boxed and highlighted. Open and solid triangles indicate the 
boundaries of SH3 and SH2 domains, respectively. The overall amino acid similarity between 
SLIM (SEQ ID NO:2) and SLAP (SEQ ID NO:3) is 36%. In the SH2 and SH3 domains alone, 
the similarity between SLIM and SLAP is 48% and between SLIM and the Src family kinase 
Hck is 45%. \ 



1088526 



-3- 



•*»«** H " ,H *» ti «! „ tH „ ,„ !U , •,„,,; 



\ 



Serial No. 10/043,649 
Filed: January 10, 2002 

Please replace the paragraph beginning at page 11, line 21, with the following rewritten 
paragraph: 



-Nn one embodiment, the present invention provides SLIM nucleic acids comprising the 
nucleic acid sequence set forth in Figure 2 A (SEQ ED NO:l). -f 

/ 



Please replace the paragraph beginning at page 1 1, line 24, with the following rewritten 
paragraph: 




^In one embodiment, the present invention provides SLIM proteins comprising the 
amino acid sequence set forth in Figure 2A (SEQ ID NO:2).^ 



Please replace the paragraph beginning at page 11, line 34, with the following rewntten 
paragraph: 



SLIM protein of the present invention may be identified in several ways. "Protein" 
in this sense includes proteins, polypeptides, and peptides. A SLIM nucleic acid or SLIM protein 
may be initially identified by substantial nucleic acid and/or amino acid sequence homology to 
the sequences shown in Figure 2 A (SEQ ID NOS:l-2). Such homology can be based upon the 
overall nucleic acid or amino acid sequence. In addition, preferred SLIM proteins of the present 
invention comprise an SH2 domain, an SH3 domain, a myristylation sequence, and lack a 
tyrosine kinase domain. Preferred SLIM proteins of the present invention also possess SLIM 
protein activity as described below. SLIM proteins that bind to Cbl are especially preferred. In a 
preferred embodiment, SLIM proteins bind to Cbl in response to activation of antigen receptor, ft- 



/ 



Please replace the paragraph beginning at page 12, line 12, with the following rewritten 
paragraph: 



x 



—As used herein, a protein is a "SLIM protein" if the overall homology of the protein 
sequence to the amino acid sequence shown in Figure 2A (SEQ ID NO:2) is preferably greater 
than about 75%, more preferably greater than about 80%, even more preferably greater than 
about 85% and most preferably greater than 90%. In some embodiments the homology will be 
as high as about 93 to 95 or 98%. Homology in this context means sequence similarity or 
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identity, with identity being preferred. This homology will be determined using standard 
techniques known in the art, including, but not limited to, the local homology algorithm of Smith 
& Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment algorithm of 
Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the search for similarity method of 
Pearson & Lipman, PNAS USA 85:2444 (1988), by computerized implementations of these 
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software 
Package, Genetics Computer Group, 575 Science Drive, Madison, WI), the Best Fit sequence 
program described by Devereux et al., Nucl. Acid Res. 12:387-395 (1984), preferably using the 
default settings, or by inspection. ^ 



Please replace the paragraph beginning at page 13, line 16, with the following rewritten 
paragraph: 



v 



\ 



-^The alignment may include the introduction of gaps in the sequences to be aligned. In 
addition, for sequences which contain either more or fewer amino acids than the protein shown 
in 2 A (SEQ ID NO:2), it is understood that the percentage of homology will be determined based 
on the number of homologous amino acids in relation to the total number of amino acids. Thus, 
for example, homology of sequences shorter than that shown in the Figure, as discussed below, 
will be determined using the number of amino acids in the shorter sequence. |4 



Please replace the paragraph beginning at page 13, line 23, with the following rewritten 

paragraph: _____ 

^■-SLIM proteins of the present invention have structural homology to the known SLAP 
ft- 

protein but are distinct therefrom. Comparison of the amino acid sequence of a preferred SLIM 
protein, which amino acid sequence is set forth in Figure 2A (SEQ ID NO:2), and the amino acid 
sequence of human SLAP, set forth at Genbank accession number NM_006748, reveals an 
overall sequence similarity of 36% and less than 50% similarity through the shared SH2 and SH3 
domains (see Figure 2B (SEQ ID NOS:2-3) and Holland et. al., J. Exp. Med. 194:1263-1276, 
2001). The C-terminal sequences of SLIM and SLAP proteins are divergent. Notably, it is the 
C-terminal domain of SLIM that mediates Cbl binding, 4 
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code and codon bias of different organisms. Accordingly, the nucleic acid sequence homology 
may be either lower or higher than that of the protein sequence. Thus the homology of the 
L ^nucleic acid sequence as compared to the nucleic acid sequence of Figure 2A (SEQ ED NO:l) is 
^preferably greater than 75%, more preferably greater than about 80%, particularly greater than 
' \y about 85% and most preferably greater than 90%. In some embodiments the homology will be 
as high as about 93 to 95 or 98%.^ 

7^ V 

Please replace the paragraph beginning at page 15, line 19, with the following rewritten 

paragraph: 

l$ln one embodiment, the nucleic acid homology is determined through hybridization 
studies. Thus, for example, nucleic acids which hybridize under high stringency to the nucleic 
acid sequences shown in Figure 2A (SEQ ED NO:l) or its complement is considered a SLIM 
gene. High stringency conditions are known in the art; see for example Maniatis et al., 
Molecular Cloning: A Laboratory Manual, 2d Edition, 1989, and Current Protocols in Molecular 
Biology, ed. Ausubel, et al., J. Wiley & Sons publ., New York, 1988, both of which are hereby 
incorporated by reference. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures. An 
extensive guide to the hybridization of nucleic acids is found in Tijssen, Techniques in 
Biochemistry and Molecular Biology— Hybridization with Nucleic Acid Probes, "Overview of 
principles of hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent 
conditions are selected to be about 5-1 0°C lower than the thermal melting point (T m ) for the 
specific sequence at a defined ionic strength and pH. The T m is the temperature (under defined 
ionic strength, pH and nucleic acid concentration) at which 50% of the probes complementary to 
the target hybridize to the target sequence at equilibrium (as the target sequences are present in 
excess, at T m , 50% of the probes are occupied at equilibrium). Stringent conditions will be those 
in which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 
30°C for short probes (e.g. 10 to 50 nucleotides) and at least about 60°C for long probes (e.g. 
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v ^ greater than 50 nucleotides). Stringent conditions may also be achieved with the addition of 



destabilizing agepts supfaras formamide.C^ 



Please replace the paragraph beginning at page l6^1ine 137 with the following rewritten 
paragraph: 




^The nucleic acid may be double stranded, single stranded, or contain portions of both 
double stranded or single stranded sequence. As will be appreciated by those in the art, the 
depiction of a single strand ("Watson") also defines the sequence of the other strand ("Crick"); 
thus the sequence depicted in Figure 2A (SEQ ID NO: 1) also includes the complement of the 
sequence. By the term "recombinant nucleic acid" herein is meant nucleic acid, originally 
formed in vitro, in general, by the manipulation of nucleic acid by endonucleases, in a form not 
normally found in nature. Thus an isolated SLIM nucleic acid, in a linear form, or an expression 
vector formed in vitro by ligating DNA molecules that are not normally joined, are both 
considered recombinant for the purposes of this invention. It is understood that once a 
recombinant nucleic acid is made and reintroduced into a host cell or organism, it will replicate 
non-recombinantly, i.e. using the in vivo cellular machinery of the host cell rather than in vitro 
manipulations; however, such nucleic acids, once produced recombinantly, although 
subsequently replicated non-recombinantly, are still considered recombinant for the purposes of 
the invention. ^ 



Please replace the paragraph beginning at page 18, line 18, with the following rewritten 



paragraph: 



•^Accordingly, in one aspect of the invention, SLIM variants that lack at least one SLIM 
bioactivity are provided. In a preferred embodiment, SLIM variants are unable to bind to Cbl. 
Such SLIM variants include SLIM proteins which lack the C-terminal domain required for 
binding to Cbl and for inhibition of antigen receptor-induced lymphocyte activation. In a 
preferred embodiment, such SLIM variants comprise amino acids 1-194 depicted Figure 2 A 
(SEQ ID NO:2). In a preferred embodiment, such SLIM variants lack the amino acid sequence 
set forth by amino acids 195-261 in Figure 2 A. In another preferred embodiment, SLIM variants 
that do not localize to the plasma membrane are provided. Such SLIM variants include SLIM 
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Please replace the paragraph beginning at page 14, line 13, with the following rewritten 
paragraph: 



—SLIM proteins may also be identified as being encoded by SLIM nucleic acids. Thus, 
SLIM proteins are encoded by nucleic acids that will hybridize to the sequence depicted in 
Figure 2A (SEQ ID NO:2), or its complement, as outlined herein. In a preferred embodiment, 
SLIM proteins provided herein are encoded by a SLIM nucleic acid comprising a nucleic acid 
sequence having at least about 75%, more preferably at least about 80%, more preferably at least 
about 85%, more preferably at least about 90%, more preferably at least about 95%, more 
preferably at least about 98% identity to the nucleic acid sequence set forth in Figure 2A (SEQ 
IDNO:l). -A 





Please replace the paragraph beginning at page 14, line 21, with the following rewritten 
paragraph: 

$In a preferred embodiment, when the SLIM protein is to be used to generate antibodies, 
the SLIM protein must share at least one epitope or determinant with the full length protein 
shown in Figure 2A (SEQ ID NO:2). By "epitope" or "determinant" herein is meant a portion of 
a protein which will generate and/or bind an antibody. Thus, in most instances, antibodies made 
to a smaller SLIM protein will be able to bind to the full length protein. In a preferred 
embodiment, the epitope is unique; that is, antibodies generated to a unique epitope show little or 
no cross-reactivity. The term "antibody" includes antibody fragments, as are known in the art, 
including Fab Fab2, single chain antibodies (Fv for example), chimeric antibodies, etc., either 
produced by the modification of whole antibodies or those synthesized de novo using 
recombinant DNA technologies. -| 

o / / 

Please replace the paragraph beginning at page 15, line 4, with the following rewritten 
paragraph: 



^jjn the case of the nucleic acid, the overall homology of the nucleic acid sequence is 
commensurate with amino acid homology but takes into account the degeneracy in the genetic 
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